The purpose of this paper is the construction of second-order of accuracy quadrature formulas for the numerical calculation of the Vekua types two-dimensional potential and singular integral operators in the unit disk of complex plane. We propose quadrature formulas for these integrals which based on first-order spline approximation of twodimensional function. MATLAB programs are used for numerical experiments in test examples.
Introduction
Two-dimensional potential and singular integrals in the circle of complex plane are used to solve widely range of models in applied mechanics and various branches of physics (see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] and references therein).
In paper [3] , the first-order of accuracy quadrature formulas for the numerical calculation of the following two-dimensional potential and singular integral operators in the unit disk of complex plane
where K = {z ∈ C : |z| ≤ 1} are considered. These operators were introduced by I. Vekua [13] . Some properties of operators T (ρ|z) and S (ρ|z) are described in [10, p. 198-210] . In particular,
· z k,m 1,0 + r k,m 1,0 · z k,m 0,0 · z k,m .z k,m 
Approximation of T
In this section, we give quadrature formula for potential integral T. By using spline approximation of ρ in the domain D k,m , we have
where
Let us evaluate T a k,m . By using Pompeu formula (see [13, p. 26 , formula (4.15)]), two-dimensional integral can be reduced to one dimensional integral on boundary
In sequel, 
We have ζζ = r k+1 e iθ r k+1 e −iθ = r 2 k+1 on Γ 2 k,m . Thus, 
Since ζζ = r k e iθ r k e −iθ = r 2 k = z k,m z k,m on Γ 4 k,m , we get 
Error analysis
In this section, we present numerical results of error for proposed approximate formulas of T and S in test examples by using MATLAB program. Let us take l 2 (Ω (j) ) (j = 1, 2), the spaces of the grid functions ρ τ,h , defined on Ω (j) equipped with the norm 
where ρ k,m = ρ(r k e iθ k,m ), r k e iθ k,m ∈ Ω (j) . Table 1 
